Introduction
Low back pain (LBP) practice guidelines have been developed and disseminated to facilitate evidence-based clinical practice in primary care for LBP. Adherence to guidelines is useful to improve clinical outcomes with lower utilization of care and reduced cost [1] - [3] . However, LBP practice guidelines are not adhered to by every physical therapist [2] . Therefore, it is important to identify factors which predict adherence to guidelines by therapists in order to consider better educational strategies for physical therapists managing patients with LBP.
Current guidelines reflect the biopsychosocial nature of non-specific LBP and suggest the importance of considering using a behavioral-oriented approach to manage LBP [4] . Hendrick et al. [5] found that less biomedical oriented approach was associated with adherence to LBP practice guidelines. Therefore, we contend that the management of LBP from both biomedical and behavioral perspectives and other potential factors may be associated with adherence to guidelines [5] [6] , for example, demographic factors, the highest education level attained, the attitude of therapists towards self-directed learning to facilitate evidence-based clinical practice (e.g. participation in workshops and conferences, and engaging in literature review).
Mechanical Diagnosis and Therapy (MDT) or the McKenzie approach is one of the common approaches for LBP [7] - [9] . One of the distinct features of MDT includes patient education to attain self-management strategies through self-monitoring of symptoms [10] . In doing so, MDT is considered to be a behavioral modification approach and we postulate that the attitude of therapists credentialed in MDT (Cred.MDT therapists) towards LBP is more behavioral oriented and less biomedical oriented and that Cred.MDT therapists are more adherent to LBP practice guidelines, compared with general physical therapists.
Ideally, all possible relevant variables should be included in a model which predicts adherence to LBP guidelines. However, a large sample would be required to undertake such an extensive study [11] [12] . In order to better understand the potential factors contributing towards adherence to LBP practice guidelines, it would be considered prudent to undertake a preliminary investigation for now.
The purpose of this study was twofold. The primary purpose was to undertake a preliminary exploration of the contributions of the following factors to adherence to LBP practice guidelines: 1) credential MDT qualification status; 2) the balance between biomedical and behavioral perspectives during LBP management; 3) demographic factors; 4) the highest education level attained and 5) the attitude towards self-directed learning to facilitate evidence-based clinical practice. The secondary purpose was to investigate whether Cred.MDT therapists were more behavioral oriented and less biomedical oriented than general physical therapists.
Methods

Participants
This study included two groups of therapists who treated patients with LBP. One group consisted of the 120 Japanese physical therapists who had obtained the credential MDT qualification (Cred.MDT) at January 2013 (Cred.MDT therapist group). The other group consisted of physical therapists without credential MDT qualifica-tion who participated in the 49th Congress of the Japanese Physical Therapy Association in 2014, in which 8000 therapists participated (general physical therapist group).
Survey with voluntary response sampling was used in this study for both groups and data was collected anonymously. For the Cred.MDT therapist group, the sets of questionnaires were distributed via e-mail to the registered Cred.MDT therapists. The response was possible on the web for one month. An email reminder was not undertaken. For the general physical therapist group, 2000 surveys were distributed randomly by hand to the eligible physical therapists as it was expected that approximately 2000 therapists are interested or specialized in musculoskeletal physical therapy, considering 17.8% of the proportion of presentations regarding musculoskeletal physical therapy registered to all 895 presentations registered in the congress (unpublished data). The response was possible with the hard copy during the congress or on the web for one month.
Exclusion criteria were a participant with missing data. Ethical approval for the study was obtained from the Research Ethics Committee of the Society of Physical Therapy Science in Japan. The response to the survey was handled as the consent for their participation in this study.
Adherence to LBP Practice Guidelines
Adherence to LBP practice guidelines was assessed using established three questions for a vignette of a patient with LBP [13] [14] , which was a typical case of acute, nonspecific LBP without red flags indicating possible serious spinal pathology. The three questions were regarding activity, work and bed-rest. Each question has five different assertions and responses were dichotomized into "guideline-inconsistent" or "guideline-consistent" based on expert consensus for lenient interpretation as consistent with guideline recommendations [14] . For this study, the vignette and questions were translated into Japanese through recommended procedures for cross-cultural adaptation [15] with two forward-translations and two backward-translations (Appendix 1).
Balance between Biomedical and Behavioral Perspectives for LBP Management
This study used a translated version into Japanese of the Pain Attitudes and Beliefs Scale for Physiotherapist (PABS-PT) that was originally developed in 2003 by Ostelo et al. [16] and modified in 2005 by Houben et al. [17] . Similarly to adherence to LBP practice guidelines, the translation was undertaken through recommended procedures for cross-cultural adaptation (Appendix 2) [15] . The PABS-PT is an established measure of therapist's attitude toward LBP with 19 items and has two subscales of "biomedical" (10 items) and "behavioral" (9 items) [17] . Strong biomedical oriented approach is that therapists believe in a biomechanical model of disease, where disability and pain are a consequence of specific tissue pathology and treatments should be designed to treat the pathology. Strong behavioral oriented approach is that therapists believe in a biopsychosocial model of disease, where disability and pain do not have to be a consequence of tissue damage and can be influenced by psychological and social factors. The response is a six-point Likert scale (1 = totally disagree, 6 = totally agree) and greater scores on each subscale indicate a stronger biomedical or behavioral treatment orientation, respectively. In order to consider the balance of biomedical and behavioral perspectives for LBP treatment in each participant, this study calculated mean score in each subscale and computed a ratio (biomedical/behavioral ratio). Therefore, the greater biomedical/behavioral ratio (>1) indicated more weight on biomedical treatment orientation than biopsychosocial treatment orientation, and the smaller biomedical/behavioral ratio (<1) indicated a more weight on biopsychosocial treatment orientation than biomedical treatment orientation.
Other Co-Variables
Demographic information was collected on participant's gender and age. The highest education level attained was categorized into a 3-ordinal scale (1 = less than Bachelor degree, 2 = bachelor degree and 3 = post-graduate degree). The attitude of therapists towards self-directed learning to facilitate evidence-based clinical practice was examined in 1) the number of external seminar, such as study meetings, lectures, workshops and conferences per year; 2) the number of academic papers in Japanese read per month; and 3) the number of academic papers in English read per month.
Statistics
Variables except adherence to LBP practice guidelines were substituted using the mode for missing data. The following three analyses were conducted. While developing a model to identify promising variables that contributed to adherence to LBP practice guidelines, the three dichotomized variables of adherence to guidelines were summed and used as one dependent variable (ranging from 1 to 4), where greater values indicated greater adherent to LBP practice guidelines. Categorical multiple regression models were built with all 8 variables (1: general physical therapist {1} or Cred.MDT therapist {2}; 2: biomedical/behavioral ratio; 3: men {1} or women {2}; 4: age; 5: the highest education level attained {1 -3}; 6: the number of participation in external seminar per year; 7: the number of academic papers in Japanese read per month; 8: the number of academic papers in English read per month).
In each of the three items of adherence to guidelines, the proportion of the guideline-inconsistent and guideline-consistent was compared between the general physical therapist group and Cred.MDT therapist group in order to further consider the difference in adherence to guidelines between the groups. Fisher's exact test was conducted.
The biomedical/behavioral ratio was compared between the general physical therapist group and Cred.MDT therapist group in order to examine the difference in the attitude towards LBP management. Two-tailed independent sample t-test was used as normal distribution of data was confirmed with the Kolmogorov-Smirnov test.
All statistical analyses were performed with SPSS version 21.0 (IBM Corporation, New York, USA). The level of significance was set at P < 0.05.
Results
Fifty-six Cred.MDT therapists and 53 general physical therapists participated in the study. However, eight Cred.MDT therapists and seven general physical therapists were excluded due to missing data of adherence to LBP practice guidelines. Therefore, response rate for available data was 36.6% and 2.3% in the Cred.MDT therapists group and the general physical therapist group, respectively. Table 1 presents the variables in each group. The Cred.MDT therapist group was statistically (P < 0.05) more guideline-consistent than the general physical therapist group across activity, work and bed-rest. Further, the Cred.MDT therapist group had a statistically (P < 0.001) lower biomedical/behavioral ratio, where the upper limit of 95% CI was <1, than the general physical therapist group.
The results of the regression indicated that the two variables explained 62.7% of the variance of adherence to LBP practice guidelines (R 2 = 0.39, adjusted R 2 = 0.33, F(9,80) = 5.76, P < 0.001). It was found that the Cred.MDT therapist significantly predicted adherence to LBP practice guidelines (β = 0.58, P < 0.001), as did the highest education level attained (β = 0.19, P = 0.03).
Discussion
Of the variables examined, the presence of Cred.MDT was the primary contributor and the highest educational level was the secondary contributor to adherence to LBP practice guidelines. This study also revealed that the clinical practice of Cred.MDT therapists was more in line with LBP guidelines and that their practice was more biopsychosocial-orientated, as opposed to the general physical therapist group.
This study revealed that 74% of the general physical therapist group was guideline-consistent for activity, but only 57% and 20% of them were guideline-consistent for work and bed-rest, respectively. It is tempting to speculate that the general physical therapists group in our study were more motivated and inclined to practice evidence-based physical therapy than the majority of physical therapists in Japan considering the fact that we have sampled those who participated in the biggest national conference of physical therapy in Japan. Therefore, we would expect that the average adherence to LBP guidelines of the total population of physical therapy in Japan to be lower than the guideline-consistent values of 57% (work) and 20% (bed-rest) found in this study. Nevertheless, the three ratios of the general physical therapists who were consistent with guidelines seem to be lower than those of physical therapists in New Zealand (activity, 92.9% guideline-consistent; work, 95.3% guidelineconsistent; bed-rest, 100% guideline-consistent) [5] and, in particular, the response options of bed-rest in the current study (Appendix 1) are highly comparable to those in the previous study [5] . This indicates that dissemination of evidence-based clinical practice for LBP is limited in Japan. Based on our findings, we propose that follow-up actions using many strategies (such as workshops, symposiums, internet, flyers, newspapers and magazines) would be necessary to improve the quality of management for patients with LBP in Japan.
This study also revealed that neither demographics nor the magnitude of reading papers and attending outside seminars influenced adherence to LBP practice guidelines. However, it is considered that the magnitude of reading papers amongst Japanese therapists including MDT therapists would not be sufficient to keep abreast of 
Attitude of therapists towards self-directed learning to facilitate evidence-based clinical practice
The number of participation in external seminar per year 7.5 (5.0 -9.9) 5.8 (3.9 -7.6)
The number of academic papers in Japanese read per . * Fisher's exact test demonstrated a statistical significant difference in the ratio of "guideline-inconsistent" and "guideline-consistent" between the groups in activity (P = 0.007), work (P = 0.046) and bed rest (P < 0.001).
† Independent sample t-test demonstrated a statistical significant difference (P < 0.001) between the groups.
the updates in evidence-based physiotherapy, which may result in very low usage of the Physiotherapy Evidence Database in Japan [18] . We postulate that the lack of reading research papers in English may be due to, at least in part, the language barrier. Even then, reading research papers in Japanese language is also limited amongst Japanese therapists. Therefore, we speculate that Japanese physical therapists are not very driven to seek evidence-based physiotherapy from academic sources for clinical practice purpose. We propose that the Japanese institutions for physical therapy education should educate students so that they will be competent enough to find information on evidence-based physiotherapy from academic sources for use in their clinical decision making. The potential contributors to adherence to LBP practice guidelines include the Cred.MDT and the highest education level attained. These findings are not surprising considering that the educational curriculum to obtain the Cred.MDT license is standardized throughout the world, which is a postgraduate education level. Therefore, we contend that the Cred.MDT therapist has similar knowledge about musculoskeletal disorders compared to those with postgraduate degree. Holders of higher academic qualifications are expected to have more knowledge about evidence-based clinical practice than holders of lower academic qualifications.
The Cred.MDT therapist group had a lower biomedical/behavioral ratio than the general physical therapist group. The upper limit of 95% CI was <1 in the Cred.MDT group while the lower limit of 95% CI was >1 in the general physical therapist group. These indicate that the Cred.MDT therapists have more biopsychosocial treatment orientation than biomedical treatment orientation while the general physical therapists have more biomedical treatment orientation than bio-psycho-social treatment orientation. These findings may be attributed to at least two reasons. First, MDT is a treatment-based approach where decision making for management strategies is based on patient's symptom responses to mechanical loading [10] rather than findings by therapist's observa-tions and palpation. Therefore, in MDT it is more important to classify patients into subgroups for suggesting a promising treatment strategy to them than identifying specific pathology producing pain (i.e. biomedical treatment orientation). Second, MDT emphasizes on patient education which empowers patients with the knowledge to self-manage their LBP condition, that is, compliance to home exercises and self-monitoring of posture and habits [10] rather than solely passive treatments in the clinic by therapists. Furthermore, self-treatment program of MDT is tailored to the life style of the patient. Therefore, psycho-social aspects are considered during MDT assessments and treatments to maximize patient's achievement of the self-management strategy.
This study indicated that the Cred.MDT therapists were more biopsychosocial treatment orientated than biomedical treatment orientated but it is uncertain whether learning MDT will change therapist's treatment approach from a biomedical to a biopsychosocial perspective. It would be interesting to investigate the change in therapist's treatment perspective in response to MDT education in a prospective study to determine the benefit of learning MDT for disseminating evidence-based clinical practice for LBP not only in Japan but also countries with limited evidence-based clinical practice in the management of LBP.
Limitations
One of the limitations in this study is our small sample size in particular for the general physical therapists group. We anticipated a 10% response from the general physical therapist group (i.e. 200 data samples) while 92 data samples were required to adequately reflect a target sample of 2000 general physical therapists (95% confidence level and 10% margin of error). However, the actual response ratio was lower than our expectation. Furthermore, this study used voluntary response sampling, which is a limitation by ethical concerns. Thus, it is likely that the general physical therapists group was not sufficiently represented. However, it is possible that the low response in the general physical therapist group indicates the lack of opportunities or motivation to consider adherence to LBP practice guidelines or biopsychosocial perspectives for LBP management. In addition, there were more samples (N = 90) than the minimum sample size to run the multiple regression analysis of this study, which was estimated by G * Power 3 [19] (n = 70; strong effect size F 2 = 0.35, α = 0.05, 1 − β = 0.95, 7 predictors). Therefore, we believe that the results of this study would not have been different even if the sample size of the general physical therapists group was sufficient (>200).
